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Abstra ct
W e es(im atedthe global distri blltjo n ofthe a er os olopticaJ 也ickn essa nd
Ångstr6m expone n tlSirLgN O AA/A VflR Rchan n el1 a nd 12 radian c edataforfo tlr
m o nthsin 1990. T heglobaldistributions ofthose aeros olparaJn eterS‾look c o nsi(tnt
witho urkn o wledge o nthedistribu(io n ofdeserトderiv ed, bio m
_
ass-bur n】ng, a nd
anthr opogenlCpollutantaeros ols. Especially, w efoLlndthat thュn anthropogenic aeros ol
c a nbeidentifiedeasily with largeÅngsh･6m e xpo ne nt valu es. Retrie vedv alu es of the
aer osol ptic althickn ess andÅngstr6m expo n erltW ere V alidated with A E R O N E T
(A EresoI Robotic N ETw ork)data, which aregro u nd- bas ed m easLlrem e ntda(a with
s u nphotornet rby N A S A･
I.)ntrodu ctio n
T he a er os oleffect o nthe earth
'
s clim ateis o n e
ofthegre atest un c ertaintiesin clim ate m odeling(～Kiehl
and Briegleb, 1993;Taylor a nd Pen n er, 1 994). For
a c c u r ate qu antitative estim atio n ofthe effect,itis
n e c es s ary to impr o v e o urknowledge of a er o s ol
char acteristic s o n aglobals cale, s u ch asthe si2･e
distribution,totalc o nte nt, absorptivity ands o o n. For
thispurpose, u s e ofs atellitedata, whicharea eqoired on
a daily a ndglob albasis,is very efficie nt･ Natio n al
0c eamic and A tm ospheric A dministr atio n(N O AA)has
bee nproducing global m aps ofa eros olop(icaZthickness,
which is retrie v ed asstJrn lng Othera eros ol optic al
para m eterswithch an n el
-1ofNO AA/A V HRR(Sto w e et
al., 1992). Nextst epsho uld be a us e ofm ulti-cha n n el
radiaLICedata.
Inthis study, w eprese nta n a n alysis of aeros ol
optic althickness andÅngstr6m e xpo ne ntusingN O A A/
A VllR Rchan nell and2.
2. Satellite Data An aly51S
W e de v elopedthe algorithm to retriev ethe
aero s olopticalthicbess a ndÅngstr6m expo n entfrorrl
NOAA/A V H R Rcha n n el-1(0.64トL m)a
L
nd -2(0.83｢+[n)
radianc edata(Nakajim a ar[dH igurashi,1997;tligurashi
and Nakajim a, 1997). The algorithm is based o nthe
relation shipbetw eeTI Chan n eト1 and 2renectaJICe S at
theTo Å(top ofthe atm osphere)of an a(z71OSphere- o c e a n
s urfac e syte m as show nbyPig･ 1･ W e as s u T n el･5
-
O.005Eforthe aero s olrefractiveinde x andthefollo wing
bim odalsizedistribロtion.
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Fig･ 1 Relation shipbetw ee nA V H R Rchan nel 1and
cha n ne12re8ecta nc e with co uto urs of 触edoptical
thickn e s s(solid lin e s)a nd fix ed c2/e, Of siz e
distribu[ion(dashedlines).
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Fig･ 2 T he m o nthly m e an of a er oslopticalthickJleSSat0.5prrl andÅrlgStr8m e又POLle nt
ove rthe oc ea nin April,1990retrie ved byot)r algorit血一 缶om AV H Rchannel Ia nd2.
Clim ate valu es ofthepar a m eters for sizedistributio n
are ass uJn ed as r
JH,
= O1 7トI m, rm ., = 3･44pm ･
■∫
l
= l･3
,
a rids
,
三 2･75･ T he aeros ol opticalthickn ess T andthe
peakratio c/cJ are V ari blepara m etersto r etrie v e. The
algorith皿 COrreCtSfor o zo n e and watervapor abs orptio n
tlSing T O M Sretrievaldata aJld E C M W Fobje ctive
aLl alysjs 血ta･ a nd fors u rface reflcta nc eby ass u m lng a
ro ugh- o c e a n s u rfac ewith N C EPobjectiv e analysisdata.
W e a n alyz ed a sele cted pix el datairl e ach 0.5
o
xO.5
o
s egm e ntdat a a s cle ar-sky･ To a v oids olar spec ular
r eflectio nBorn oc ean s u rfac e, data with in3 0
o
h al fc one
a ngle c e nter ed o nthe flat o c e a n spe c ular r ay are
e x c]uded･ Als o, w e e x c eptdata with highwindspeed,
thatis, gre ater(ham12m/s, bec a use o nthatc o nditio n s,
the effect ofthe r ene ctio nby for monthe retrie val is
getiJlglarge.
Figure 2 sho ws the globa) m ap ofthe aero s ol
optic althickness andÅngstr6 m e xponent, whichis
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Table1. Selected A E RNET data statio ns
Statio ns Lat. Lo n. Period
Asc ensiorLIslaJld
ちarbados
Ber m uda
Cape Verde
DryTortugas
Gu adelot]p
]zana
Larlai
M A L E
SandyHo ok
StNicolas
Tro m elin
W allops
Zenith
S 7.5 8■ W
N 13.00
'
w
N 32.22
■ W
N 16.43r W
N 24.361 W
N 16.00
1
W
N 28.18
r
W
N 20.49' W
N 04.l l
r
E
N 40.26' W
N 33.1 9
r
W
S 15.5 3
'
E
N 37.56
'
w
N 32.28
1
w
i 4.2 4
■
60.OO
F
64Al
1
22.561
82.47
'
58,So
l
16.18
-
56.591
73,31
'
73.59
■
19.30
r
54.31
■
75.28
◆
64
.34
■
Mar. - De c. ,1 996
M ay.Sep. -OcL, Dec. ,1996
-Jul. ,1997
Mar. 1 No v, ,1 996
0ct. 1994-M ay19 95, Oct. 19961Ju n. 1997
Mar. -Oct1996,JuJIJ ul. 1997
Marl -Apr･ 1996
Jun -Jll , 1997
No v. 1995- Dec. 1996,July1997
Sep. 1996
- Apr･ 1997
May
- Sap. 1996
Ju n. -Jut. 1996
Jtl, - No v, 1996
Atlg.
- Sep･ , 1995,Jun ･
- Aug･ 1996
Jll . , No v. 1996
m o nthly m e 皿in April,1990,r etrievedbythis algori thm ･
W ec anfindla rgeqtl anti(ies ofsoildu st aretraztsported
o utof North Afric a acr ossthe North At一antic Oc ea nto
caribbea n. Sm allÅJlgStr6m e 又l)O n entSin this r egio n
corlSistwith thisfact, bec aus e s m allÅngstr6血 eXpOTle nt
in dicatesthelarge co ntdbtltio n of big particlesI Off Sotlth
A fric a
,
Centr alAm eric a, the e ast c o astof Am eric a,
EtlrOpe, a ndEast As ia, a er o s ol pticalthicknessis als o
c o mparativelylarge,ho w everÅngstr6m valtle Sislarge
that m ean stlle C Ontrlbtltions ofsm allparticles arelarge･
T his s stlpPOrted by(hat there arethe highdensi(y of
a
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pollutant s otlrC eSin North Arneric a a nd Et]rope and
biom a s 昏bur nlnglS C a rried o ute xtensively in Z血 e and
Ce ntralAm eric ainthespring(A ndr eae, 1993).
3. VaJidatio nwith A E RONE Tdata
Fort he v alidatio n of retrie v ed restlts fr o m
satellite, w e u s edthe A E RON 五T data, whichisthe
n etw o rk of a e r o s ol optl C alJ m e a s u r e m e nt by
stlnphoto m eter on theglobalsc ale a nd open ed asthe
dailyand mo ndly
- m e a n ae r o s ol ptical 血ickness at340,
440, 670, and 1020n m at ea chstatio n s, W e selected
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Fig. 3 T he c orrelatio nbetw e e nderiv ed aer os ol ptic alpafarneterS, that is, optic a
lthickn ess a ndÅngstr6m
e xpo ne nt, 加 m gr om dbas edJTl e a S u r e m e nta ndretJle V ed valu es.
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d ai ly- m e a ndata atstatio ns o v erthe ocean, which are
listed in Table i.
W e calctllatedthe aeros olopticalthickn ess at50 0n m
andÅngstr6m e xpo n ent,followingtheÅngstr6m la w,
thatis
,
T
d
,
A
= βa-
α
, (2)
where T
a ,ん isthe a ero s ol opticalthickn es sat e ach
w aてelength 九, a nd α andβsho wtheÅngstr6m
expo n entaELdc o effic entford aily
- m e a n v altleS andthen
m o nthly- m e a n are c alculated. Figu r e3 sho w sthe
c orrelatio nbetw e en a er os ol optic althickness and
ÅJlgStr6m expon entderived &o mAER O N E T data a nd
retrie ved with A V王i R R. A ltho ughthey v ary alittle
wi delybec a us eth analyzedperiodisdifferent, they are
s e e m sto be c on5iste n ce ex ceptth retriev ed res ultsfor
ÅnBStr6m e xpo n e ntby A E R O N E T dataleiS Sthan0.2.
Fo r sl)Ch affected bylargeparticleslikedes ertdllStCas e,
itrr)aybedifnctlt to e xpressbyasulTleda eros olm odel
aJldn ec essarytoilltrOduc e oth er m odel.
4. St m m a ry
W e r etrieved a eros ol optic althickn e ss and
Ångstram e xpon entbytw o cha n n el algorithm with
NOA A/ A V H R Rcha 以1el-1a nd 2radian cedatain1990.
Theimporta ntaeros olsotlr C e S a 陀desertdllSt,bio m ass
bur ning, a nd polluta nt. Anthropoge nic ae ros ols ar e
clearlydistingtlished with highÅngstr6m exponent,
altho ughtheirlo ading arelo w as co mpared withsoil
dust. The retriev edr estlls c o nsists withgro u nd based
v ahleS, ho w e v er,forlargeparticles,it m aybe ne ed d
m oreinve stigation ofa5Stlm nga er osol m odel.
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